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ABSTRACT
Clear LakgWBIC 2435800 is a250acredrainagdakelocated innorthrcentralSawyer County
WI. In 2005, Curlyleaf pondweedRotamogeton crispdgCLP), an exotic invasive plant
species, was discovered in the Spider Chain. After two initial herbicide treatments in 2010 and
2011,theWisconsin Department of Natural Resources (WDNR) an&giger Chain of.akes
Association(SCLA), under the direction dbave Blumer then Short, Elliot, Hendricksahnow
Lake Education and Planning ServicekC), requested the original potirttercept surveys in
2012 as a prer equi s iiniti@ Aquatic Pitaet ManhgerpentiPlgAsa h e c hai n
prerequisite tapdating tis plan in 208 andto compare how thiaked s v e graythavei o n
changed since tHastpointintercept survey, the SCLA and theWDNR authorizedCLP density
and bed mapping survegs Junel6™, and a full poiniintercept surveyor all aquatic
macrophyte®n August 4, 2017 As in 2012, we found no evidence of CLP during the spring
survey on Clear Lake. We did, however, find a few clusters of Yellowliisspseudacorus
another exotic species, in a north b&uring the August 201 7ull point-interceptsurvey,we
foundmacrophytes growing @28 pointswhich approximated t60.3% of the entirelake bottom
and51.4% of the21.5ft littoral zone. Thiswas a highly significant decling<0.001)from the
2012 survey when we found plants growing at 280 points (61.8% of the bottom and 63.8% of the
then 18.0ft littoral zone)Overalldiversity wasvery highwith a Simpson Index value ofdlL i
up slightly from 090in 2012 Species richness wasoderate with 8 species fond growing in
and immediately adjacent to thwater(nearly identical tahe46 speciesoundin 2012) There
was an average Gf91 native species/site withativevegetatiori a nearlysignificant decline
(p=0.06) from 208/site in2012 Total rake fullness experiencedraderately significant decline
(p<0.01) from a bw/moderate B2in 2012to alow 1.47in 2017 Slender naia@Najas flexilig,
Fern pondwee{Potamogetomobbinsii), Largeleaf pondweedPotamogeton amplifoligsand
Crested arrowheaagittaria cristata were the most common macrophyte speitieX017
They werefound at33.33%, 29.39%, 18.86%, and 16.67% of sites with vegetation, and
accounted for 51.44 of the total relative frequencyin 2012 Slender naiadvariable pondweed
(Potamogeton graminejd-ern pondweed, and Crested arrowheak the most common
specieg43.93%, 30.00%, 20.36%, and 16.79% of survey points with vegetation /58f38&6
total relative frequendy Lakewide from 20122017, five species sowedsignificant changes in
distribution: Variable pondweeduffereda highly significantdecline, and Slender naiad
experienced a significant declin€onverselylFern pondweed, White water lifflymphaea
odoratd, andSouthern naia{Najas guadalupensigll experienced significant increasdn
addition to thesehanges in distributiorseveral important species also saw significant changes in
density: Fern pondweed suffered a highly significant decline in mean rake fijjs8301)
Crested arrowhead showed a moderately significant dgpH®e002) andVariable pondweed
saw a significantdecline(p<0.05) The27 native index species found in the rake during the
August 201 %urvey(down from 3 in 2012 produced a aboveaverage mean Coefficient of
Conservatism 0o7.2 (identical t02012. TheFloristic Quality Index o37.5 (downfrom 39.6 in
2012 wasalso wellabovethe median FQI for this part of the stata.addition toYellow iris, we
foundtwo additionalexotic species growingdjacent tdClear Lakeduring the August survey
Purple loosestriféLythrum salicarig was presenalongthe shorelines near the public boat
landing andHybrid cattail TyphaX glaucg wasscatterecgouth ofButternut Island Working to
reduce nutrient inputs along the lakeshoranoally removing any pioneer Purple loosestrife
found growingaway from the boat lamiy areaand Yellow iris anywhere isifound; and
continuing the Clean Boats/Clean Waters lagdnonitoring program are all management ideas
to consider as the SCLA works to update their Aquatic Plant Management Plan
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INTRODUCTION:

Clear Lake (WBIC 2435800) is a 28@re drainage lake located in the Town of Spider

Lake in northcentral Sawyer County (T42N R7W S22, 27 and 2B)e lake reaches a

maximum depth of 30ft on the northeast side and has an average depth of approximately

6ft. The lake is mesotrophic in nature with Secchi readings from-208Baveraging

10.6t (WDNR 2017). This good water clarity produced a littozaine that reached
approximately\21.5ftthroughout the 204growing seasonT h e | attbne sulsstrates
predominantly sandy/marly muck with the exception of a ring of sand and gravel along
most of the shoreline and Raeahebal h969).t he | ake

LAKE SURVEY MAP

Figure 1. Clear and Little Spider Lakes Bathymetric Map

BACKGROUND AND STUDY RATIONALE:

The Spider Chain of Lakes Association (SClas historically conducted aquatic plants
surveys as a way of -tdrobeaaltheThd suraegs alsdpeovide ank e s 6
opportunity to look for new exotic invasive species sucBuaasian watemilfoil

(Myriophyllum spicatumi aspecies which has invaded many other lakes in the Hayward
area, but has never been found in the Spider Chaimly-leaf pondweedPotamogeton

crispug (CLP), another exotic species, was first documented in the Spider Lakes in 2005
(WDNR 2017). Herbicide were initially applied to CLP beds in 2010 and 2011, and the
SCLA), under the direction of Dave Blumer (then Short, Elliot, Hendricksonj Inow

Lake Education and Planning Services, LL&)d the Wisconsin Department of Natural
Resources (WDNR) authized the first CLP and full poirhtercept surveys on the chain

in 2012 to develop both a better understanding of the level of infestation as well as to
gather baseline information on the | akesd
largely confinel to Big Spider with a single small bed found in Little Spider. Fortunately,

at that time no CLP was found in Clear, Fawn, or North Lakes. The data from these
surveys was used to develop an initial WDNR approved Aquatic Plant Management Plan
(APMP) whichoutlined the further use of herbicides to control CLP. However, because

the initial applications produced little change in CLP coverage and because the cost to
expand the program was deemed too expensive, the SCLA decided to abandon herbicide
treatmentsaltogether and take a wahdsee approach.



Per WDNR expectationp)ant surveys are normally repeated every five to seven years to
remain curren{fPamela Toshner/Alex Smith, WDNRpers. comm.) In anticipation of

updating their plan in 2018, tf®CLA and WDNRauthorized three lakewide surveys on
ClearLakein 2017. On Jun&6", we conducted an easeason CLP poirihtercept

surveyand a littoral zon€LP bed mapping survegnd on Augusd"we completed a

warmwater pointintercept survey ofalhacr ophyt es. The surveys?©o6
document the current levels of ClLdRetermine if Eurasian watenilfoil or any other new

exotic plants had invaded the laked to compare data from the original 2012 surveys

with the 2017 data to identify any signifi
time. This report is the summary analysis of these three field surveys.

METHODS:

Curly -leaf Pondweed Pointintercept Survey:

Using a standard formula that takes into account the shoreline shape and dstamnis,

water clarity, depthand total acreag#jichelle Nault(WDNR) generatedhe original454

point samplinggrid for Clear Lake(Appendix I)in 2012 Using thissamegrid in 2017, we
completed a density survey where we sample€toty-leaf pondweedt each poinin the

lake. We located survey posiising a handheld mapping GPS unit (Garmin 76CSx) and used
a rake to sample an approximately 2.5ft section of the botWhren found CLP was

assigned a rake fullness value e8 as an estimation of abundance (Figg)reWe alsanoted
visual sightings bCLP within six feet of the sample point.

Rating Caverage Description

LALL LI )Y
P-ﬂ-\?‘nu_' A few plants on rake head
] ¥

Figure 2. Rake Fullness Ratings (UWEX 2010)

Curly -leaf PondweedBed Mapping Survey:

During the bed mapping survey, we Byearched
definition, a fibedo was determined to be a
made up >50% of the areads pl ant s borderg,s gen
and was canopied, or close enough to being canopied that it would likely interfere with

boat traffic. After we located a bed, we motored around the perimeter of théastieg

GPS coordinates at regular interval§e also estimated the rake déyrange and mean

rake fullness of the bed (Figug® the maximum depth of the bed, whether it was canopied,

and the impact it was likely to have on navigatinanei easily avoidable with a natural

channel around or narrow enough to motor thromgidr 7 one prop clear to get through or

access open watetbderatei several prop clears needed to navigate threeyetei

multiple prop clears and difficult to impos&tto row through).These data were then

mapped using ArcMap 9.3.andwe used t he WDNRO&6s Forestry T
determine the acreage of each bed to the nearest hundredth of.an acre



Warm-water Full Point-intercept Macrophyte Survey:

Prior to beginning the August poiiritercept survey, we conducted a general boat survey to
regain familiarity withthd a k e 6 s m@ppemnalip I. yAll plasits found were identified
(Voss 1996, Boreman et al. 1997; Chadde 2002; Crow and Hellgai3t 3Rawinski 2014),

and a datsheet was built from the species present. We again located each survey point with a
GPS, recorded a deptbading with a metered pole or handheld sonar (Vexilar LR &nd

took a rake sample. All plants on the rake, as well as any that were dislodged by the rake, were
identified and assigned a rake fullness value-8fak an estimation of abundance (Figute 2

We also recorded visual sightings of all plants within six feet of the sample point not found in
the rake. In addition to a rake rating for each species, a total rake fullness rating was also
noted. Substrate (bottom) type was assigned at eachhste ¥he bottom was visible or it

could be reliably determined using the rake.

DATA ANALYSIS:
We entered all data collected into the standard APM spreadsheet (Appendix II) (UWEX 2010).
From this, we calculated the following:

Total number of sites visital: This included the total number of points thie lake that were
accessible to be surveyed by boat.

Total number of sites with vegetation: These included all sites where we found vegetation
after doing a rake sample. For example, if 20% of all sasif@s have vegetation, it suggests
that 20% of théake has plant coverage.

Total number of sites shallower than the maximum depth of plantsThis is the number of
sites that are in the littoral zone. Because not all sites that are within the littoral zone actually
have vegetation, we use this value to estimate how prevalent vegetation is throughout the
littoral zone. For example, if 60% tfe sites shallower than the maximum depth of plants
have vegetation, tinewe estimate that 60% of th@dral zone has plants.

Freqguency of occurrence: The frequency of all plants (or individual species) is generally
reported as a percentage of occoces within the littoral zone. It can also be reported as a
percentage of occurrences at sample points with vegetation.

Frequency of occurrence example:
Plant A is sampled at 70 out of 700 total littoral points = 70/700 = .10 = 10%

This means that Pl ant AO6s frequency of o0cC«

littoral zone.
Plant A is sampled at 70 out of 350 total points with vegetat 70/350 =.20 = 20%
This means that Pl ant AO6s frequency of o0cC«

sites in the littoral zone that have vegetation.

From these frequencies, we can estimate how common each species was at deptlps
where plants were able to grow, and at points where plants actually were growing
Note the second value will be greater as not all the points (in this example, only %2
had plants growing at them.




Si_mpsonods Di Adiversity index dllawsl teexentire plant community at one
location to be compared to the entire plant ocamity at another location. It also allows

the plant community at a single location to be compared over time thus allowing a measure
of community degradation or restoration at
index value represents the patiility that two individual plants (randomly selected) will be
different species. The index values range frorh @here 0 indicates that all the plants

sampled are the same species to 1 where none of the plants sampled are the same species.
The greaterite index value, the higher the diversity in a given location. Although many
natural variables like lake size, depth, dissolved minerals, water clarity, mean temperature,
etc. can affect diversity, in general, a more diverse lake indicates a healthysteTos

Perhaps most importantly, plant communities with high diversity also tendnoge

resistantto invasion by exotic species.

Maximum depth of plants: This indicates the deepest point that vegetation was sampled.
In clear lakes, plants may beufad at depths of over 20ft, while in stained or turbid
locations, they may only be found in a few feet of water. While some species can tolerate
very low light conditions, others are only found near the surface. In general, the diversity
of the plant cormunity decreases with increased depth.

Mean and median depth of plants: The mean depth of plants indicates the average depth

in the water column where plants were sampled. Because a few samples in deep water can
skew this data, median depth is also glated. This tells us that half of the plants sampled
were in water shallower than this value, and half were in water deeper than this value.

Number of sites sampled using rope/pole rakeThis indicates which rake type was used
to take a saple. We usea 2@t pole rake and 85ft rope rake for sampling.

Average number of species per siteThis value is reported using four different
considerations. 1¥hallower than maximum depth of plantsindicates the average
number of plant species at all siteghe littoral zone. 2yegetative sites onlyndicate the
average number of plants at all sites where plants were foumati&} species shallower
than maximum depth of plantsand 4)native species at vegetative sites ondxcludes
exotic species frornonsideration.

Species richness:This value indicates the number of different plant species found in and
directly adjacent to (on the waterline) th&e Species richness alone only counts those
plants found in the rake survey. The other two values include those seen at a sarhple poin
during the survey but not found in the rake, and those that were only seen during the initial
boat survey or intepoint. Note: Per DNR protocol, filamentous algae, freshwater

sponges, aquatic moss and the aquatic liverworRiccia fluitans and Ricciocarpus

natansare excluded from these totals.

Average rake fullness: This value is the average rake fullness of all species in the rake. It
only takes into account those sites with vegetdfi@blel).




Relative frequency: Thi s val ue shows a speciesd frequ
isexpressedasapence age, and the total ieswlladduptospec:i
100%. Organizing species from highest to lowest relative frequency value gives us an idea

of which species are most important within the macrophyte community €Taatel3).

Relative frequency example:
Suppose that we sample 100 points and found 5 species of plants with the following results:

Plant A was located at 70 sites. Its frequency of occurrence is thus 70/100 = 70%
Plant B was located at 50 sites. Its frequenaycotirrence is thus 50/100 = 50%

Plant C was located at 20 sites. Its frequency of occurrence is thus 20/100 = 20%
Plant D was located at 10 sites. Its frequency of occurrence is thus 10/100 = 10%

To calculate an i ndi vi dedwitethe pumber dStésaplget at i
is sampled at by the total number of times all plants were sampled. In our example [that
would be 150 samples (70+50+20+10).

Plant A = 70/150 = .4667 or 46.67%
Plant B = 50/150 = .3333 or 33.33%
Plant C =20/150 = .1333 or 13.33%
Plant D = 10/150 = .0667 or 6.67%

This value tells us that 46.67% of all plants sampled were Plant A.

Floristic Quality Index (FQI): This index measures the impact of human development on

a | akeds agu atpeaesiptheandexsre assighdd a Cdefficient of
Conservatism (C) which ranges froriQ. The higher the value assigned, the more likely

the plant is to be negatively impacted by human activities relating to water quality or habitat
modifications. Plastwith low values are tolerant of human habitat modifications, and they
often exploit these changes to the point where they may crowd out other species. The FQIl is
calculated by averaging the conservatism value for each native index spectemfthe

lake during the poinantercept survey**, and multiplying it by the square root of the total
number of plant species (N) in the | ake (
speaking, the higher the index vaityise, t he
assumed to be. Nichols (1999) identified four-esgions in Wisconsin: Northern Lakes

and Forests, North Central Hardwood Forests, Driftless Area and Southeastern Wisconsin
Till Plain. He recommended making comparisons of lakes within ecoretpatetermine

the target | akeds rGehrddkédswneheNbithereltakesany and h
ForestsEcoregion(Tables 4 and5).

F

** Species that were only recorded as visuals or during the boat survey, and species
found in the rake that are not included in the index are excluded from FQI analysis.



Comparison to Past Surveys:We compared data froour2012and2017warmwater
point-intercept survey(Figure § (Tables2 and3) to see if there werany significant
changesinthela® s v e g Eot iadividual plant species as well as count data, we
used the Chsquare analysis on the WDNR Pre/Post survey worksheet. For comparing
averages (mean species/point and mean rake fullness/point), wetestsd Differences

were considered significaat p < 0.05, moderately significant at< 0.01 and highly
significant afp < 0.001(UWEX 2010). It should be notethatwhen comparing the
warmwater pointintercept surveys, we used the numbdittral pointswith plants(280
in2012228in2017as t he basisof or Asample points

RESULTS:

Curly -leaf Pondweed Poirtintercept and Bed Mapping Surveys:

As in 2012, our 2016 earlgeasorsurvey found no evidence of Cuillgaf pondweed or
Eurasian watemilfoil in Clear Lake However, we did find éew clustes of Yellow iris
(Iris pseudacorupsalong the shoreline of one of the small north bays (Figure 3). This
exotic invasive species wast seen anywhere on the lake during the original 2012
surveys, and likely represents a new and recent introdu@jmgrendix I11).

Curly-leaf pondweed ’e*_f" Yellow iris s=1y
(Potamogeton crispus) mﬂ (Iris pseudacorus) Lmﬂ
Exotic Species Exotic Species
CLP Point-intercept Survey CLP Point-intercept Survey
Clear Lake (Spider Chain) Clear Lake (Spider Chain)
Sawyer County, WI Sawyer County, WI O
June 16, 2017 June 16, 2017
Rake Fullness Rating Rake Fullness Rating
Visual Visual
1 1
2 2
® 3 ® 3
None Found None Found
Bog - No Access Bog - No Access
N N
w J“ —E w Jf‘ —
0 0.15 0.3 0.6 \ 0 0.15 0.3 0.6 \
— s Viles S Miles S

Figure 3: 2017Late Spring Curly -leaf Pondweedand Yellow Iris
Density and Distribution



Warm-water Full Point-intercept Macrophyte Survey:

Depth soundings

t aken

at Clear

Lakeds

basin was a genally shallow bowl that droppedff gradually from shore. This dreqff
was especially gradual moving from southwest to northeast. The only area on the lake that
was >10ft was a narrow cresceftaped trench along the northeast shoreline that bottomed

out at over 25ft. The southern third of the lake was dominated pad bhallow flat that
spread south, east, and west of Butternut Is{&iglire4) (Appendix V).

We characterizethel a ksalistsateas91.2% muck(413 points)5.7% pure san@26
points) and3.1% rock(14 points) The majority of the lakbottomwas a nutrienpoor
marly muckthat supported limited plant growth. Toely nutrientrich organic muck we
n
northwest and northeast shorelineisded to someombination ofpure sand, gravel, or

found occurred

cobble(Figure4) (Appendix V).

the | akeds

north

and

Lake Depth
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August 4, 2017
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Bottom Substrate
Point Intercept Survey
Clear Lake (Spider Chain)
Sawyer County, Wi

August 4, 2017

Substrate Type
® Rock
Sand
® Muck
Not Determined
* Bog - No Access
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Figure 4: Lake Depth and Bottom Substrate

In 2017, we found plants growing to 2Xt%up from 18.@ in 2012 (Tablel) (Figureb).
The 228points with vegetatiofapproximately 5% of the entire lake bottom aid.4%
of the littoral zone) \wreahighly significant declin€p<0.001)from the 2012surveywhen
we found plants growing at 2§®ints(61.8% of the bottom and38% of the littoral
zone). Growth irR017was slightly skewed tdeepemwate as the mean plant depth of
5.7ft was greater than the median depth oft5.5hiswas inverted fron2012when the
meanwasb.6ft andthe medianwas6.0ft (Appendix V).

453

eas



Table 1. Aquatic Macrophyte P/l Survey Summary Statistics
Clear Lake i Spider Chain, Sawyer County
August 7, 2012and August 4, 2017

Summary Statistics: 2012 2017
Total number of points sampled 453 453
Total number of sites with vegetation 280 228
Total number of sites shallower than the maximum depth of plants 439 444
Frequency of occurrence at sites shallower than maximum depth of p 63.8 514
Simpson Diversity Index 0.90 0.91
Maximum depth of plants (ft) 18.00 21.50
Mean depth oplants (ft) 5.6 5.7
Median depth of plants (ft) 6.0 5.5
Average number of all species per site (shallower than max depth) 1.32 0.98
Average number of all species per site (veg. sites only) 2.08 1.91
Average number of native species per @teallower than max depth) 1.32 0.98
Average number of native species per site (sites with native veg. only 2.08 1.91
Species richness 31 27
Species richness (including visuals) 34 29
Species richness (including visuals and boat survey) 46 45
Mean rake fullness (veg. sites only) 1.62 1.47
Littoral Z s =4 | Littoral Z el
Pc:int?n’t‘earcep(osgr?/ey ;-&ig Polint?n't‘earceptosr:Sey Lﬂiﬂ
Clear Lake (Spider Chain) Clear Lake (Spider Chain)
Sawyer County, Wi Sawyer County, WI
August 7, 2012 August 4, 2017
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Figure 5: 2012and 2017Littoral Zone




Plant diversity wasery highin 2017with a Simpson Indexalueof 0.91 7 up slightly

from 0.90in 2012 Species richness wasoderatevith 27 specges found inthe rake (down
from 31in 2012. Thistotalincreasd to 45 speciesvhen including visuals and plants seen
during the boat surveyalmost identical to thé6 total speciesve documented 2012

Along with theslight overalldeclines irrichnessmean native species richnesssites with
vegetatiorexperienced aearly significantdecline f=0.06) from 2.08speciessite in2012

to 1.9Ysite in2017. Visual analysis of the maps suggelhis loss was fairly uniform

with manysites that had high richness in 2012 having fewer species in &3dsites with
low richness in 2012 often having no plant groathallin 2017(Figure6) (Appendix V)

Total rake fullnesgxperienced anoderatelysignificantdecline(p<0.01) from a
low/moderate 1.6th 2012to alow 1.47in 2017 We notedhis declinewas mosevident
in theeastern bowl in water >5fFigure?) (Appendix V).
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Figure 6: 2012and 2017Native Species Richness
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Figure 7: 2012and 2017 Total Rake Fullness

Clear Lake Plant Community:

The Clear Lake ecosystem is home to a rich and diverse but somewhat limited plant
community which can be subdivided into four distinct zones (emergent, fldatifig
shallowsubmergent, and deeplbmergent) with each zone having its own characteristic
functions in the lake ecosystem. Depending on the local bottom type (rock, sand, or muck),
these zones often had somewhat different species present.

In shallow areas, beds of emergent plants stabilize the lakeshore, break up wave action,
provide a nurserfor baitfish and juvenile gamefish, offer shelter for amphibians, and give
waterfowl and predatory wading birds like herons a place to hunt. These areas also provide
important habitat for invertebrates like dragonflies and mayflies.

At theimmediate shorelineroClear Lake, we founBluejoint (Calamagrostis canaden$js
Bottle brush sedgeCarex comosg Common rushJuncus effusysWoolgrass $cirpus
cyperinug, andthe exotic species Yellow irend Purple loosestriféythrum salicarig. In
nearshore areas in water generally <2ft deep over firm sand, muck, andtheywelere
replaced byCommon yellow lake sedg€&rex utriculatg, Threeway sedgé{lichium
arundinaceurj Creeping spikeruste{eocharis palustris Water horsetailEquisetum
fluviatile), PickerelweedRontederia cordatp andboth Broadleaved cattail Typha
latifolia) and Narrowleaved cattail Typha angustifolia In the bog areas in the noghd
southwesbays, we also documented Wild cal@a{la palustrig, Commonarrowhead
(Sagittaria latifolig), Water bulrush$choenoplectus subtermingliand Narrowleaved
woolly sedge Carex lasiocarpa
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woolly sedge (O6Brien 2011)

Narrowl eaved

Wild calla (Pierce 2001)
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Just beyond the emergents, the | akowbs shal
biomass as these nutrigmbor substrates praked habitat most suited tme-leaved

i s o e tforrding sdeaies like the State Species of Special Concern** Small purple
bladderwort Utricularia resupinatg, Waterwort Elatine minimd, Needle spikerush

(Eleocharis aciculariy Brownfruited rush Juncus pelocarpysPipewot (Eriocaulon

aquaticum, Creeping spearworR@nunculus flammujaand Dwarfwatermilfoil

(Myriophyllum tenellu These shallow submergent species, along with the emergents,

work to stabilize the bottom and prevent wave action erosion.

** A Smpeciealnoc speci es are those species about which some probl en
The main purpose of this category is to focus attention on certain species before they become threatened or endangered.

Smallpurple bladderwort (Zerr 2008)

Needle spikerush (Fewless 2005) -fiei@arush (Koshere 2002)

Creeping spearwort

stol ons o ( FeDunarévatermiBfdl (Koshere 2002)
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Shallowmarly mwck andsandy muck areas in water fror88 deep supported moderately
thick-leaved species such as Crested arrowh®agdittaria cristaty, Slender naiad\ajas

flexilis), Southern naiad\@jas guadalupensisWild celery {/allisneria americang

Variable pondweedRotamogeton graminejysand MuskgrassQharasp.). The roots,

shoots, and seeds of these plants are heavily utilized by waterfowl! for food. They also
provide i mportant habitat for thearydddeds f
of invertebrates like scuds, dragonfly and mayfly nymphs, and snails.

<

Crested arrowhead (Fewless 2004) Slender naiad (Apipp 2009)

Wild celery (Dalvi 2009) Variable pondweed (Koshere 2002)

Shallow areas thdtad morenutrientrich organic muck supported floatifigaf species like
White-water lily (Nymphaea odorada SpatterdockNuphar variegaty Watershield
(Brasenia schrebe)j Narrowleaved bureed Sarganium angustifoliuin Ribbonleaf
pondweedPotamogeton epihydrijisLargeleaf pondweedHotamogeton amplifoligsand
Floatingleaf pondweedRotamogeton natahs The protective canopy cover these species
provide is often utilized by panfish and baasd mature gamefish are often found prowling
around the edges of these beds.

Spatterdock and White water lily (Falkner 2009) Watershield (Gmelin 2009)
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